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(54) OFDM SIGNAL RECEPTION, CIRCUIT AND OFDM SIGNAL TRANSMISSION/RECEPTION 
CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sufficiently 
large diversity gain without increasing quantization errors 
even if difference in reception power among antenna 
groups is extremely large, and to select an optimum 
antenna for each subcarrier frequency in an OFDM 
signal reception circuit and an OFDM signal 
transmission/reception circuit. 

SOLUTION: There are an AGC control circuit 15 for 
obtaining the amount of gain control, an AGC circuit 14 
for correcting signal power by the amount of gain 
control, an A/D conversion circuit 16, a Fourier 
transform circuit 1 7 connected to the output of the A/D 
conversion circuit 16, a synchronous detection circuit 18 
for fitting the phase of each outputted subcarrier signal 
to each phasing environment for correction, and a power 
correction circuit 1 9 for correcting the power of the 
subcarrier signal outputted from the synchronous 
detection circuit 1 8 by the amount of gain control in 
each antenna group. A reception signal synthesis circuit 
20 is provided, where the reception signal synthesis circuit 20 synthesizes the subcarrier signal 
outputted from the power correction circuit 19 of a plurality of antenna groups for each 
frequency of subcarrier. 
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[»tn*#©«ffii 

striae— y atSeUUalBSd^fflAStbS*^*^ y Tit 

j&-tz>%:mm j ttf&\B\&*&tfit^ t ztmt-tz o f 

DM«#g«IIl». 

[MM 2 ] «R©T XftMV^TOFDMfttt 
gff O F DMA#£ftfsIttfc:35l^C* 
^U^OFDMf&^«^ai^3e^l^<5V^r. 0fM 

^ffijEi" S A G C @ R £ . 
WrtSAGClHlKd^feW^Snstt^Sr^^^/u*^ 

Hfrie^— y ataE«MsiK^6>a**tts#f-^ir y t« 
twa^-f ^mma&m v *T«era»«»ia»a* a a £ 

HSt^t y T«*©^**Ei-a«**tjElH]»fc 
^bW^^HSt^t y r«-»©«*B B B K«rW3eu 

#0B£:tB:tf fee * £4#«£ i"5 O F DM»*S«IsI 
Bo 

[ MM 3 ] MM 2 CQO F D Mft^SfS @fS \Z *5 V * 



■Y y raMSIR«:XlcRlt/br £ Sr«*fct50FDM 

[MM 4 ] MM 2 coo F DMlt-^gfilHlB t , « 
yftMV^TO F DMflf^Mt 5 O F DM 

siilEo f d M«*sflt 0B mriar >^ ^-S^lalB** f> 

mw»«iHiB^e> o f DM«t*t^t y 

Si 9 5 T ^7 9 ft @K fcffl: l* ft Z t «r«tt £ 
«OF DM«-»i£3«IS». 

[0 0 0 1] 

«^J8V^ft5S:£jatt»** (O F DM : Orthogonal 
Frequency Division Multiplexing) {ff-^£:5£f!ti~<5 O 
F DM«#5MlEllHfcTJ*0 F DMtt-JH£3ffi|BlJ&£H 

[0 0 0 2] 

[a*<oft«] ^tor^^-^^60FDMit^ 

[0 0 0 3] ^^tB^^O^. OFDM^miEl 

s^3^*)5fc«>, w^/ntEtt*r >sTi-^?m\cft 

1 l(c<t DOFDMBW3MI £*L5o g«$it 

fcOFDMft^-S 1 OltLNA 1 1 2 

KA^ftSo LNA1 1 2}iOFDMff^-S 1 O^rif 
iU^S 1 l$rtii^-rSo LNA8 2(D^j|fS 

i m^y^y/Wi i 3i£A£r$*L*. 

ZS'<— ? 113URF (ffiAtt) mvm^S HSrlF 
[0 0 0 4] «*S 1 2HAGC (an^^MM) 3?J 

WASr^-r-SW^lHlBl 1 52S^l^AGClHlBl 1 4tc 
A^^ix^o WWIsIBl 1 5fim^-S l 2com^/£aj£ 

MItiJt, AGCfnJBl 1 4lCffl^-re o AGClsJB 
1 1 4 ttfGHWsIlK 1 1 5tC<toT^m^nfcAGC^j«l 
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1 1 6lCA^J^iX^o A/D^&IhI&I 1 6\t. m^rS 

[0 0 0 5] r^^MltsuiJ, ^-ym^iHi 

H (FFT) 1 1 7*CA;ft£H£o 7— »3iJEJ|||a*l 

(c^snufcm-^-s i 5*nwrt-a. w*«*s ism 

»ltktt@ftl 1 8tdA^^tvSo RXMHklBHl 1 8fi 
[00 06] W^rm-^S 1 6 HC 2 3RMOS««#S:'&rt 

-rz>'&r$ l mnt 120 jcaa**l-5. ^ihik 120a* 

T>^-«|»W»fe0>flr*S 1 6 (1), S 1 6 <2)4rU-:/* 
[0 0 0 7] 

fcAGCffltPftar^*** £TVx^?iJT^igtf>AG 

[0 0 0 8] Tl/'r-Tffl<Dg:mmjj(Dg:& 1 0 

^1)l0dBft>, A/D«MOtTy h»tt3lf 

[0 0 0 9] f-^f#ir9rHWkftlcJKiftT> 

mm \cm *)&vz>mmy4 -*-^**fr *> 

[0 0 10] 

^-*/8^-C OF DM«#*:S«1-*0 FDM^gft 



wa^-<>^fl«i»sr*«?)5AGc«y»iaj8 

■^(Dli^j^MiE-t-5AGClH]M<b. MSBAGCIfilBd^b 

B*S*i5(t*^ ^^/Hi*tc*ijW-5 A/DS6* 

Btt£, «iiBA/Dae*igB3ft»feHi**n*f f -f ^^A' 

y ^aE«0^e>wA y rflHKXtti 

wts 1 1 tic* mtcr >T~rzkm<D«iKM*mjE®K 

[0011] m*iifc*5V^m ry7t©»il: 

«KAurany^>iH«p«fr9«>-c, A/Daafcia»G> 

[0012] M*i£ ^^jt*ryrt^M^ 
^ y rflr*Sr-y-:/*-y y ro^SSfe^/fci-* 

[0 0 13] ?f*^2«: > aS<07y7tSrfflV^OF 
DMff^^am^SOFDMm^-aftlil^iC^V^, a 
fltbfcOFDM«#©«*W3£»*|C«-^V^T, Wfm<0 
V>< v«W*«r*«>6AGC«|»|5|Bt. tftSB^-f 
Mfc/BV^-C9fcfll LfcmllSO F DMft-^<DS^^«^-r 
5AGC|hIK^ «MEAGCIsIK^e>W^j$K*»»«r 
t 5 ^ i^^yp«»K:IE*'r^A/DaE*l©»a: % SWBA/ 

b^s»««ic*iftuT. asowty7itic» 
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[0014] n$g[2K::*sv^THu rxr^-co^Jftic 
7<n ic it 5 ff-g- w</u*:+#K::*:* <~rz^t&x- 
[0 0 15] ^fc, AGCM«o**fcWyM 

[0016] ^o^ij-crxx^^tiii^j 
[0017] ^ot Jit^^^tsr^^ 

y rm^&D-?** 9 rmm&mcmyi'rz'V-?** y 
[ooi8] mi7zsTi'mfcm&&mjy*tz>Ti'^'r 

p D pa^*&^^6^y^ * y rw***:/** y r 
[ooi9] ^or. «tw©»«i»t5r 



*fcaHT*- 5 O F DMft^Hf[El& t &m X. 5 O F DM 
«HH£S«l§IfcK:*JV^ MiaOFDMm-^miel^co 
«UBT >f :H12RiaS£a> bffl^$ti57 ^-J-aftflH* 
HS^5V*t\ «rtEOFDM«fl«miaB^?>W*S*b5 

oFDM***mt y r«-JH*KS* lv*«*&jc 

[0 0 2 0] tt&S4l£:*3Vv-Ctt* OFDMfi#S(il2l 

isy-rt S6»«<oa»*wor t anagram *> 

[oo2ii^ot, m«k 2 1 mmk^mm^m^ m 
txD&m&m&rrz rtm, y r^fts 

x%z<dx, +mzLjz&tzmmjr'{'<—$'7$mtmt> 

[0 0 2 2] 

f DMft^miB]^^ i ^><omM<omm\^^x, m i 

[0 0 2 3] Hllfiro^li^OFDM^t^ltlHl^O 
GCfiJ^IlHj^ AGC[E]g§, A/D^fe[E]^, 7-y^ 

?s i 8 , m^ttjE©^ i 9 &&&fmf& 2 0 \z.m&* 

[0 0 24] gl iC/ffO F DM«^a«®Bf± % ftfll 
m-S-t UTOFDM^^mi-6^glC^^n5o 

ryfti 1(1), 1 1 (2>$r{f;cT^5o ^fc, ryf 

tll(l), 11 (2)^ffUfcm#Sr^K- : PtUtob/c 
[Hj^^lt^/ 1 ^^ ^^♦10^ (LNA) 1 
2, Oyny/Wl3, AGC[eJ*&14, $ij«)le3^ 

1 5, A/vmm&\ e f 7-y^sB» (fft) @ 

^17, f^»ttftgIlS 1 8 Rt^m^MjElH]^ 1 9 d5 2 o 

[0025] 7yfti 1 (i)^g«bfc«#srfeai- 
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(l)#g{f Lfcff^TVX'?- 1 1 (2)^ffUy L cft#^ 
t tfc O F DM<| tlt«-7 ^ f 1 1 1 

(1), i i(2)WMti^{l$^5, ryfti i^ 

[O 0 2 6] 4&M^mi5\2\& 1 2-Cit«$tt/cOFDM 
?<?^=2>s<— ? 1 3^mt}i-^>m^S 2f*. AGCIhJ 

8S1 4 »J«fIhJK 1 5lcA;fr£*t£o MfflsMl 5 
WU A^ftfcm^S 2com;ft£$y;£U •eoftfttilS 

Sr0fflo«*«lci-Sfc«)Jc^«* AG CiBWJc£gfcb 

u roAGCiw»*4:«y«pflr#-s 8 1 uraAi-s. 

[0 0 2 7] AGCIsl&l 41*. AA*n*S««-l§-S 
2MMWM-S 8 0AGC©J«l*Srm*Ufcfe**m# 
S 3 i ttW^t5. ^^>«*S 3 tfA/DKMellS 1 
6jCA^^n^o A/DXIftlBlKl A^£ft£T 

>^i«i^fT 5 *&j-r±. t yft i i ©afif^(o^/h 

fcfcfc&BMfcfc, A/D^ftleJ&i 6teA*£*x£{f-^s 

[00 28] A/D^0B8 1 6 *SW*i--6fll»S 4 tt 

y x^ftisi^i 7tcA^j^^^o y^aeiftiaK 
i 7tt, «*s4ic#uT7-y3iac*&jH?i"*. -r 
^r^«c^ft^^uTA^$n^ft#s4^ 

s 4 ic*5v^sv>ic^^<D^^aS^<o^^^ y r 

^«HiLfc«»S 5 7-y^3E*Is3K 
1 7tfffla*-*«»S 5ttl3JMftttIiIKl 8i^A^$H 

So 

[0 0 2 9] 37*— S^^«#|C:fc^Ttt, SWSttS 
@BS 1 8 te, If:/** y r»^«»S 5 OfittKfbtt 

UttHu ^r^^y^r^ y r«»^ajpffi*Bt-ftrs 

J:5ld«*S 5 0ffi«Sr*|jEUiE«o«-»s 6S:ttJ* 

[0030] wO^u-eri, i^ffittttiBiKi 8(i), is 
iirso-c, it(D7yft^J!iicfev^Tfits eottta 



[oo3i] f^»itftttiB]K i s a* war *fi#S 6 ttft 

^3ffliE[E]^ 1 9 (CA^J^ttSo tt^ttlElelK 1 9 r± % * 

«A4tjE(BiKi 9r4AGciaasi 4wstt*y-r ^ao* 

tRWottjE&fiM^ y-f^HOfp (AGO **rfl&G> 

[0 0 3 2] ^TVx^^J^^MjEEISSI 9ft»bffl 
^^5llfS6(l), S 6 (2)l*&J&[E!fc2 

S6(l), S6(2)5r^U^<D^mSr^m-^S9^b 

•ctttfrfs, h l tn^-ro FDMm-^filHii£K:*5v> 

5lC*5VvC % f 1, f 2, f 4tt#f^ty 

4 OOt^^rt y T3&S$*tt5»&«raS LTV^ 
So r©^-Ctt7^7t (#1) <D$ti$tt<Djj 

frT^Ti- (#2) «>SAttAJ:9:fcfttr«*fe5*LT 

V*S 0 

[0033] r^-m, ^ft^norvr-j-tfaftu 

fcft^-SO(l), S0(2)<D©^tC^S^CTV^S^, i 
»y^v«Wp (AGO &TV^:h^f5lc&&L-OfT 
AGCOffl*wcw:*^iiHo«-g-«*o3fcdSia 

1) ^0^-yzn^*lH]Kttl^O^S St. TlsTT 

(#2) «So^-y^SEft|HiKt«^(D«-^S5iHt»-^ 

[0034] ^<D£? ^UWZ'U ?~t\Z£ 

9, A/D«!fc0Bl 6 0A^iic*5tt5^#m^Sr^:t 

A/ODKSUilBl e-ejB^-t-aa^- 
«*Wi5©-C, AGCMlt>7yrtO^JfelC 

Aft 5. Z<ot^ 7— y3Qae*SKWA©«»s 5tc 
*5 S St * t> T ^ ft I c A ft o T V ^S p 

[0 0 3 5]^oT. AGCfcJ:9aE3E**ifc**«* 

xnoin«pigiK i 5-e«»jjcjmj$nfcAGc*ww*«r 

B^tanstts 7^«#m^r±AGc^0tSKrosfi 
(so) t^^td/^5 0 TfTi-jRfm 

[00 3 6] ^oT, ^^3R^I<om**|jEig» 1 
9 ^ e> ^ tv a^? * *x S S 7 £^$rf S^irlcJ: 

^t^So ft*5> rofi-cfi2ooryfti 
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[0 0 3 7] (f 2 O^ffiO&ffi) ^<OOF DMfE 
-S§-gff 0B<D 1 jllfiojgtBKiov vc* HI 2 £#J8 U 

[0 0 3 8] £<Z>*tBrri. |f^2(DAGC^[Hl 

agcieib, a/d««0B, 7— y^ae«iHi» f 

AGC[e]B14, A/D3C*®K16 P 
7— y^SEJftlilftl 7, IWBtett(HlE& 1 8 , m^jffljElHl 

[0039] s& i <o2&t<ojei&b mm^ m 2 tc^i-o 

g§12, AGC0^14, ffiHR 

HIK15, a/d3E1*Ih1K1 6. 7— y^WftHBl 
7. RMHMKIbIKI 8, a^4ffEHI^l 9&IXT>-^. 

[0040] f|tioXlk«>^IR2:nW& ^yf 
■M nS«*ji««fitsott, ffi*HNMnilBi 

*K AGC0BI 4TMS^*PS$H, A/DSE* 
IslISl eiyf* S?^/POWS 4iC^&£*x5 0 

o f DM«-g-fc£*ftS*f-:/* -r y TJ^i£g:#fc:#8i 
km^£;ft£m-^S6£A;ftU s^^atafcJ: 

[0 0 4 1] ftJSIttftlBlftl 8ASm*i"««^S 

a»jeihiki 9icA^^tt6o mjjffiiE\5\&i * 

mtlWlE^l 9t£AGC[Hll&l 4«C*3#3$ , VV«d*l 

t^o»jE^m\ y>r^*9» (ago *r«rti»0> 

[0042] r^^a^iatt2 *r>^^awi 
<o«*«je@» 1 9frt,mjj£nzm*$rs 7(0, S7 

[0043] r^f«R«*s 1 o^v^srt^J; 



(# 3 <Dj£«<D«tB) *38WOOFDM«-&g«IsIK© 
[0 0 4 4] Ei3JiC^l^OOFDM{I^{flH]?Sc0 

<Di&m<omMWx~$>z>. m 3 tcasv^-ca 2 fcaws-r** 

st^ao^^iryTaRiaBtt*^*^ 
y Twyatt 2 2 ic*tjsi-s« 

[0 0 4 5] 0 3<DOFDMif^{f SBlC&VvCtt. 

m^^ivsft^-s 7 (1), s 7 (2)tt. rv^-t^RisiK 

2 1 y TSWysUfc 2 2 <D**b«tf;:AA * 

1 tt*y*^ y r ja»jR#izi*ft3teii«ait^#fen5 
[0046] f-^^ y r»R@f8 2 2 tt, ryftl 
^rv^a^iKoflr-^s 7(1), s 7 ®ot**bfli 
ft^s^usftft^-s i2t uca«rrs. 

(g|4(Z>^lfi£<£>7£l§) ;£&ffi0OFDM{ff#££AlB]& 
[0 0 4 7] gl 4 ^ n (D1&M(0 O F D Mfl^-^ft 0^ 

Tv>5 0 04tr:*5V^-C@2 £StJ&-r£3?*ril^— 

[0 04 8] !^4tC^t- *5IC, ^(OOFDMII^ 

(i), s7<2)ic^5v^. ■y-^^yrs«iR«fc*ft 

S 2 2S:ttl^i-^o 

[0 0 4 9] -a^£[eJB3 2fi. T>"^-^®K®fS3 1 2)5 

BAt«T>ftaR«*s 2 2«rJlv*T, f-^-ry 

rjniHkft^ar-»s 7 a) f s 7 (2) &^/su 

S 2 1 Sr^tSo £*5. #*BIIB3 20ftfc>*)l^3 
©*^**yr«B*2 2fcJlV*TfcJ:V\ OFDM 
m-^Kf[BlB4 0« x M©2 00/y7t4 7 




(i), 4 7 (2)<o*:*h?ti<Djmm^ m^vitmmm^ 

iSfr^-y^^ (I FFT) 0S&4 2, GI Ctf-K>T 
>?-s<M *fAlE]&4 3, D/A {T^Vf/V/Tl- 

(HP A) 4 6Sr{i^T^6o 
[0 0 5 0] mmm^r (OFDMff-S§-) T6tt, 7^7 
-*-^<9#I*(hJ3&4 1 &^LT2o<Z>^Oi^f#&J£ 

[oos'i] TisT*r&*)$rtfm&± 1 \z&^xM*)ft 

IJbftfcft^TS (1), T5(2)ft > #^lJ<DiS»7-yai 

v^A^^sm^T 5 zmmmfrnm^T 4 oti 

tm^tSo g ijfA02&4 

4 2^^>m^$tbSft-^T4^-K-r 

A1"£ 0 3tf — hV^^-^/KOjfA^fU^ft^"T3^G 
IJfAlnIS&4 3d^ffi^$H5o 

[0 0 5 2] r^m-^T3fiD / /A^lHl^4 4lCA^7 
T^P^C»m-^T2{^lfe$n-5o D/A^&tsl 
?&4 4^bd3^$H^fi-§*T 2fi, 

«*T 1 ttli5»Stm**ifilH3K4 6 

So 

[0 0 5 3] 

[3&W<z>2bH] *3SM<OOFDMm*S«lElBJCfeV^-C 
V^FDMfI-^fcei£-f SJt^K. A/D^&KfcttS 



So 

[Hi] JBl<0|6ffi<0»««>OFDM«*g«|H]«0» 
[0 2] IB2©*16ojglBO0FDM«*S«lH]B<D* 

[B4] JB4<OSOS<0»HOOFDM«*aiS«lH]BO 

[EI 5] OFDMfS*«Ao«Sr^f«*H-C*,S. 
[El 6] ^j<OOF DMS^fi0^Oi«^^f^ 

l 1 T 

13 yvi/niss<—# 

14 AGClUgS 

l 5 MWIelK 

1 6 A/D&»|eIB& 

17 7- y 3i«Msm 

1 8 mmm&m& 

1 9 m^MjESgg 

2 0 

21 r^^«^niK 

2 2 V7*r\VT : m$m'& 

3 1 T^^a^lHlBS 

3 2 MBtt 

4 0 OFDMm-^^t[Hl?S 
4 1 T^^*0»»*BW 
4 2 afifr^— 9%.B*|bWI 

4 3 G I Jf AlalSS 
4 4 D/A^miBlK 
4 5 7jy^3^-^ 

4 6 ffiflft«AittHI£]B 
4 7 7yft 
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